PCX 



WORLD INTELUECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ' 
C09K 13/00 



Al 



(11) International Publication Number: WO 98/04646 

(43) International Publication Date: 5 February 1998 (05.02.98) 



(21) International Application Number: P(rr/US97/ 12220 

(22) International Filing Date: 21 July 1997 (21.07.97) 



(30) Priority Data: 
60/023.299 



26 July 1996 (26.07.96) 



US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



60/023.299 (CIP) 
25 July 1996 (25.07.96) 



(71) Applicant (for all designated States except US): EKC TECH- 

NOLOGY, INC. [US/US]; 2520 Harrington Court, Hayward, 
CA 94040-1163 (US). 

(72) Inventors; and 

(75) Inventors/ApplicanLs (for US only): SMALL, ^obcj^^ J- 
[US/US] 11418 Rampart Drive, Dublin, CA 9456» 
(US). McGHEE. Laurence [GB/GB]; 37 Craigielea Road. 
Duntocher, Clydebank G8I 6HS (GB). MALONEY. David. 
John [US/US]; 818 Dana Circle. Uvcimore, CA 94550 
(US). PETERSON. Mary. Louise [US/US]; 1212 Cloud 
Avenue, Menio Park. CA 94025 (US). 



(74) Agents: HIGGINS, Willis, E,; Cooley Godward LLP. Five Palo 
Alto Square. 3000 El Camino Real, Palo Alto. CA 94306- 
2155 (US) et ah 



(81) Designated Slates: AL. AM. AT. AU. AZ. BA, BB. BG. BR. 
BY. CA. CH. CN. CU. CZ. DE, DK. EE, ES, Fl. GB. GE. 
GH, HU. IL. IS. JP. KE. KG, KP. KR, KZ. LC, LK, LR. 
LS LT LU. LV. MD. MG, MK, MN. MW, MX. NO. NZ. 
Pl! PT. RO. RU. SD. SE. SG. SI. SK, SL. TJ. TM, TR, 
Tt\ UA. UG. US, U2. VN. YU, ZW. ARIPO patent (GH. 
KE, LS. MW. SD. SZ, UG, ZW), Eurasian patent (AM, AZ. 
BY* KG, KZ. MD, RU, TJ, TM), European patent (AT, BE, 
Ch! DE. DK. ES. FI. FR, GB. GR. IE, IT. LU. MC, NL. 
PT. SE). OAPl patent (BF. BJ. CF, CG. CI. CM. GA, GN. 
ML, MR. NE, SN. TD. TG). 



Published 

With international search report. 



(54) TiUc: CHEMICAL MECHANICAL POLISHING COMPOSITION AND PROCESS 
(57) Abstract 

A .™po.ruon ro, «.l n,«h„.c.l P01I.M.S inclu^j .^^^ 



(19) B:$:ffl#rFiT(JP) (12)'i^Stti^ S ( A ) (iDmf 

#^ 2000-501771 

(P 2000-501771 A) 

(43)-iiS 0 ^fi!(;i2=^2^ 15 B (2000. 2. 15) 



(51) Int. CI. ^ laSUlB-^ 




(#%) 


C 0 9 K 13/00 




1 /nn 

J o/ uu 


H 0 1 L " 21/304 6 2 2 


H n 1 T 


21/304 6 2 2 D 


21/306 


/-» Q Q p 
O ^ o 


1/14 


// C 2 3 F 1/14 


T-J T T 

H 0 1 L 


01 /Qn^i AA 
Z 1 / oUo IVl 






V -IE. ^ ^ >^ / 


(21) tU^I#-^ 4#M¥l0-508852 


(7i)aiMA 




CRfi') f:?2^ Hil^i B W-fi^B^l^ 21 0 (1997. 7. 21) 






(85)iaiR3:*ii±l 0 ¥;*10^3^ 26 0 (1998. 3. 26) 




y ;3t7'g'*H y ^;^-/l^:=^Tffl 940 


(86) PCT/US97/12220 




40-1163 ^-r!7— K yvh^^ =^ 


f87)(HlJ^^^^-§- W098/04646 




— h 2520 


(87)11|^.<2^^0 ^^10^2^5 0 (1998.2.5) 


(72)fg0^# 




(31)M5feti^^#^ 60/023,299 




T:^]) tf^^m ^ V y:tJ\^=^T'm 945 


(32)fS5t 0 W-J^S^m 26 0 (1996. 7. 26) 




68 i 


(33)fl^1t±5IH *ll (US) 




1418 




(74)<tMA 


^m± ife (^6^) 









(54) I^PJ©iS$rO 



(57) ism] 



(2) 2000-501771 

o 

7. t Kp ^ v-zl^T ^ V^Ji^ t Kp ^^v-zi-T 5 ^-S^g^l^^-a tfifJitO^fflm 6 ^1 
13. i«^^^m^|K^Mt:i'atflt*<7:)«Bfflm 5 3l{;itB«tD{l::#mW^fflmfife#)o 



(3) 2000-501 771 



(4) #^ 2000-501771 

30. V - ^^mmmn.w-m:m\z.m\^x^mi^x:^nm.^(^msm^^^^ 
. ^\^ximmwmm\^^^±^ii^(r>m^':7mm^mm^^^t^<wnt^^it^ 
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Z(Dtiimm996^ 7M26B (dttli^^ tbfc7|^n4#fF^iliM^60/023, 299-^(^—^15 



;2|s:|g {i^H^^f*: ^ :r.y^(Dit^ii^-m^M^ tl ^ffi-fk (planari zat i on) (Dtz.^(D 



-fk^^l^W^C^/cfi^B^b) (CMP) fi^^f$x*(^^.5St;i^:S: bTv^5tPP^-e 
S35o CMP «!>^/^«ffi b^^^^fef-f^^tr^jJ^tD^ y — h/^ 

CMP fli^*-h^{c:t?fcoT^SbT*5'9 . jirB^^m{*(ILD)(D2p®^t;^t)«#ji 
^JS(MLM)=l^5t(-iib-CV^/Co 1980W^'^-^ IBM fiCMP 7° n -fe^ }cP^-rS»^ 
^mm\^±o (^UT^^i: UT#< <7);J}PX|l(fabs)Tria^5E^M^tL-CV^2) 

) . ^7X-7 3i5/5^>-^''>bb< «SiS;t4-r:^>'^5/5^^i5^(RIE). SOG( ";^t:"'>' 
• . ^-"yX" ). -tfzit. yr^^mv ■ ^tiy ■ ^~'7^(bpsg) 

199i;^<7)i^>i5' • ^77. CAt^^ott-^VMIC^^-e. IBM (iCMP ^'nirXcMi" 
'Sft^'^X — ^^M^bfCo 1993^<^VMIC#^T\ IBM >- (damascene 

) 
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X^W^?)?a=fT(^='>'t°^~^— ^5/^5iiS2001^{CO. 185; ^ P >'<D#tt-!f'-^ X{C 
j^d-^^iTb^^i^^-rc DRAM5^i/7°{il =¥^~t'':y h(7)^^y -^^b. A^fi^/^ 
CPU m3007D(Dh^:^iy:^^/cm^^m-r^'(:'h^O (la^S. ^tLbfi400 ;5'^-a 

« (m(±5iiS200 MHz -efcS) {^500 MHz l^mMiT ^^C^^^ 0 o Ctbfi^^ 

-e,^^114 K/V/jl/^^^^(^='^ bi-^'cC^ (1996^) o ?F0ttTt-ife^5O. 

\z.^ CMP y^^r;^^fiIlo(D/^°— hcOT^i^^X-tstrfc-S <!:%x.bna„ X^fD— o 

-R ximw] (D'^m. ^liSn b . b mm(Dmm^^M mm.m^^\^^s:^^ ^^^m^i ^ 
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CMP 7°Pir;^(i^««3t 5/ v-^^^ (dishing)" St>mil:«^{^f^#i- 

CMP dM-r-SSifi^^SEMICONZ-y-'^/;:^ ^a.^ b95i$l7|f:7°P ^-'^ "^MCMP 

^^y-:CMP nm^t^^m. bpsg. Rv^mit^-(^^\^x^fz±mm(Dmm 
i^m i/-</^ (iDL) (D^mti^s^^Mi'^M^ ^ tL-c 1/ ^/co ^'&M^ ^ fhx V ^ s 
V ;^ X V (w) . T /i^ 5: ^ ^ (Ai) :s. (cu) -c s „ 

^ (i^^'fbi^Mc^M^ c T^c^ V ^ Ti 700-3500 A/^ -X:- & 5 t -e 

So 

M°-*M"-+ n e " 

M"-*-+ [O.] y-^MOy^fc(4 [M (OH) x] 

SSS^T'i^^T-e, ^mMi\:,m{MOy)(D^j^m& (Vf) {ig^'fbi^sjFig^^^^ 
(VJ {c^LV^-Cfe^5 (Vf=Vj o pH;iS^i-rS«-^ (^tt) > 
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m^i^^^OiMUnO'P'CJa^ TaN. Ti^fc(iTiN ^^ts^^ tt'^X'^ iSkV^t? 

II^^MOCMP fijei/^pHtSIS (2~12). {ct3/coTffv^#-5o i^t-Mi-^ 

^tb5o CMP m?z(D^<itm^(DpHmm'cmmit7m^m\^^x 

mfimn.i^ (st^i^^) wm-. iLD(i$'fb:4^)cMP ^{m-t^^^^v^^t 

SiOz + 2H2O <======>Si(0H).,(3c> PH<9 logK.=-2. 7 

Si(0H)4 + OH- <======>SiO(pH)3" + 1 H2O pH>9 log K.=-l. 7 

SiO(OH)3-======>#M pH>10.5 

2Si(0H)4======>(H0)3Si-0-Si(0H)3 + H2O 
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^ 9^ « 1 700 A /i^^ifi -X:- *3 # S o 

^o;i-(7)pJtg7^t'fb^?a**/c«i^SPi^*^^{-?5'tt^ki"So Si-OH SfillS^^:^ 
;!i-^/^^«^l<lrl^») o */c. ^;txb©Si-0-:^t/Si-OH mi. Fe. Cu. Sn^tJ^C 

So 
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vi^-rXJ: tp^J^^i^ 0. 35 5; ^ D ^'(D^^ ^fpStiO. 035 Ji^T<^5lST-(^^*^i^>^ 

^ ^(DJPXII^ (fabs) {ilt?5fe*^CMP XfMf^Ol/ ^-r b S ^/^^ ^ ^ 

^CDRCA SC-1 (NH40H:H202:H20)}5fe#X^^t/SC-2(HCl:H202:H20)^$fe^f^Xa^{i 

S o 
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2^^0j6O^A^®(Cj;;a}i\ -fb^^tW^^^fef*^^ 
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-([^^il^K^t/ (4) iffi^xS't' (75 /isl-.'^.^tti (EPD) -efo So 
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Cu"^(NH..OH)-^Cu'*- pH9-ll Ev=-0. OSJil^ 

5 E v) ^^^^tb5o 

H202^02+2H-" + 2e- E. =+0.68 

2NH2OH + 40H" -^NaO + 5 H20 + 4e- E. =-1.05 

2NH3OH* -^NaO + 6H^ + H2O + 4e- E,, =-0. 05 

. CMP rm^am^m^ii2^^miii^-^'7V~-m(Di}5^^tmmitmm(D^- 

mtMycM-^'h^b:! t(Dm{Z^ HDA fiT ^^^^T J; 5 t-Al (SO J a+NH^OH+H^O 
^JSW^ : CMP y^-fe;?.^CO^^T^?^W^^^^-C^/^?)#Si: Ur. AL. Cu, 

*^<^w (E.^fpH) ^m-<^(DK^mu^^o 2^M^*/ctt^^m«^b^ 

^com<^^iP( {^t\^hTbm^X'^ ^•/)^^t^^f^t>^^^^) (-ov^T#?>ttSo 
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:2^|gP^{4. CMP ^ife^^MbX. HDA t.fM^(DM(Dmm-b^m^^^^'r^(0\^ 

\^mu%^:^t^mn'r^o itm^^<VL\>k (oi^mcDm.^^^^. ^o:>mitn\± (e 

.=-1.05 TK/i^h) ;6S|Ei-i^'i±coil^ (M(-iS>/^pH) ^i^i^^ t i" Sil^^Djb^ J: 
aSBSi^St Knd5->'/l-T^ (Dl7j<^5%) tm^O^m^^ ^^^^X^^m^fLf:!^ 

|i|2{iT/U5:^!>i»^M{C§|-r5 7^-< i!^' 7 % ^-To ^ «^ t"— f i 

. M#/i^JSAi>6SiiS<^^<b5l7ci^v;'7«^{-#iit-s^<!r30ST't?ifi/^d^ m<tm 
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^iy/UT^:y. T^;^r/^xt: K^/cttat Kp^v'-I' y@§S$7is^(f bttSo * 
^ii^TX:i(D^ y ^(Di\:^mxni^thX\^^fci,c-r€^l:^\ :bT=^—J^t^pH3-5 X 
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D-7!}m^mm^<^ ( -mm. sp^^ 0.5 -15-20 . ^tc^pp 

o HDA fi^stt^{4=T-^-7X. RUyhmm(Dmsi,z^m-i-^o HDA n^(Dm 

J-i^ 19 # X. T V ^ fc. TKIt'fbT - ^ J: S ^ Pp1M{±#^^ {-*^ ^cCmM^ ^ 



(18) #^2 0 0 0-5 0 1 7 7 1 

St-fb^^r^^fii. 5 ~3. 7(75^1/ ^tSSl^^-rSo 
>''fb^f«^7'^^ffiS'l4^J^S'^'-#So PH9. 5 X-:t^ ^;i^y =^ y —J^^'V 

mitm^m ■. m±^m\:.^n.^^(om<it^t ur. teos. bpsg. psg ^ti^so 

G t^m^hfhho CMP C0^(^ti^^^iJ^flV^ttTV^fc;6^ 9.5 -10.5© "mW" pH 
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) ^O^ojgpH (4-6) (D~y ryitT>^=-^ J^a^^-yV ^ m^^^MMir ^fzibcD "^^ly 

CMP ;!3PX^||$5-r-5;i^'b iSi^tQlSfi^^^c^ '9*< . Bp-^b. IXlQ-^—lXlO 
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Tffi'<?t^^(^{tb,(7:)Bt-fb<^^*^(S0G. TEOS. BPSG ^) l^fCll^i^ btt/iiliRtt/S^fo 

HDA RXftiDA m^i&<t^^i-ipiiRXJ^MitM7C^\:.^i^X^m^RU^^^^^^^i^^ 
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ti:t^ofz.o :^%^^^hn. r cD-fb^^i^CMP ^n-fev^^{4^T-eAl^M^WlS-r-5<^ 

^m-r^-<^xh^o 
MMm 1 

CMP ^^{i33rpra ^t/2psi T'lO, OOOAOi? ^i/;^7">":7^^^(-<}: 6 *>OT'fc 
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oTto y KfiP (Logitech) P5M ijf^^t^ d t^Vi- (Rodell) RC 1000 T'fco 

-stech XHf-^XCMP ^l^^fDFH^iCSX—lOX mB^M^'^h^ ^ t ^M'^i.tlo 





dH3 


l^*i*;tll2A 




dH6 


l^^i^^lOSA 




dH7. 7 






dH7. 9 




5 


dH9 


l^*i*jtl76A 
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APS 


MA 


dH 




10% 


1 % 
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162 


10% 


1% 


8. 1 


460 


10% 


0.4 % 


8 


291 


5% 


1 % 


8. 8 


265 


10% 


0% 


8 


162 



(265AX:9-) <i:^^TjE(D^:^(lO%(DAPS. 0 %(DMA. ^ :y ^>'iJ''ig^l62A/'5^ 

(OWMMtX^X. i^z^^m.. ^\M. ^o^T^K> ^t/i^'^^^Ti^ 
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CO2H) . (HO2CCH (OH) CH (OH) CO2H) . ^ ^ l^m: (HO2CCH2C (OH) (CO^H) CHs^CO^H) 

. Ru^i^z^'^miHo^cco-^H) tm^^^^tifcm^i^w cMPicw^ajt-i^fflbw^o 
EO=-i.44v)o ^(DmimA^'^mtw\m(Dmw&WiX'—:^(Dzfuviy^m^^. — 

m^D^D;*^- h (Caroat) (;^n@t(^^ V ^ d>^^^^tsti ]) ^J^^J^:^^y^J 
Wmit^^ ; ^^5C2KHS06KHS0.,K2S0jf±j£pH-C7K5^'f'-e^^f^.^^'fl::^"JTfeS;i>S 
. APS <tm^^:b^;h.s<t. ^tLfii^pHffi-eW CMPtC^^M^^cC/itm^^-ro ;<7t='- 

Tyv^^^^y— (50§pcD10%cDT/^^-:^ + 90%(7)7R;^^ y — ) . 100mL/5u-(7) 

'fb^^.^jpM. ^t;^20mL/^o;^^ y — »^i^^-<t^^ 3" r>^^>(io,oooA 

(O^^^":^^? y ^-iJ^'^ttfcW) {;iM-r^n v^T^iJ'PMS (33 rpm. 12" ICIOOO 

Ky<^yY. 2psig) l^Mi"?) t><D-efeSo 



APS 




pH 












10 


1. 0 


5. 5 


90 


10 


1. 0 


7. 5 


139 


10 


1. 0 


8. 7 


349 
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5. 5~8. 7 (^t5IS(::^fco-C^^{c:ti^]P-rSpH-C±i;!)P^5o 

y— (5o$i3(7)io%©T/^^^+9o%(D7K;^^ y — ) . dOmiy^ (Dit^mi^M^M^ 

. :S.t/20mL/5^<7);:^^ y-»iS^-C% 3" (lO, OOOA(D;^^n° 5, ^ y 

tbfcW) {d^lUrn v^T^i^^PMS W^1t(33 rpm. 12" IClOOO^^-y K\ 2psig)?r'f^ 

fflLT. APS + -vovftcDw^^iS^tcizcgir-rawi^^M^^i-o 



APS 




pH 




flOO^fc K) (D^m 


(lOO^fcO (Dlfl3#:) 






5 


0 


9. 0 


176 


10 


1. 0 


9.0 


429 


10 


2. 5 


8.9 


385 


10 


2. 0 


7. 9 


250 


10 


0 


7. 9 


198 



m^: -^P^T^ KfiTK^'t'-eAPS im^'&^b^tLfcB^tCAPS ^^^cDWl^^ 

^LTv^fc„ mtt. CMP {M#;«'^i:'^^^Sfcf9(DCMP htciii^^^-r?)^ 
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: hAl^M (5000A) 5fiS%(DtKD 

>6^6.4A/'^^l^*i-5^ <b^^bfCo mm^m-tS" '^^/^id^bSS rpm]5:tJ^'2p 

si (Dj±;'j-C-7Ky ^:y^:^(Politex):7cn/b h^^fT^ffl V ^ 5 u ^ P5M ^^^tCl J: 

y^y-'^y hW±m (lO.OOOA) ^=i=-y^\z.X^mmn. loa*%<^t: Knds^v' 

^m<^tp-r:^^f-34A/5^^^^-r5::<!;^^u^co mm^ki^m" ^=^^^^^^1^3 

3 rpm:S:t/2 psi (Dj±;^)-e^ y 7^ 5^ ^ :7 h^fij^ffi V^6 v^T^ i5^P5M WSI^ 

mMm 6 

:7"^:/'ir:y hw^« (lO.oooA) ^^^^{^ J: ^^^tt. 5fi»%(^T/i-5:^;^ 
y y-^'^tfl5mS%<^ilM^b7K*^?^30^^M«^iO9A/^^l^*i-S:d^ ^-f 



(26) 4*SS 2000-501 771 

L33 rpm]5.t/2 psi <Dl±:>jX-^°V 7^ y ^ h^^^^^^^ ^ ^^y^ ^P5U 

: :7~~7^^<i^:y hW^m (10, OOOA) ^^^^^tc J; S^l^fi. 5fiS%(DTy^ 
L33rpm:S.t>^2 psi (Djl;^-e^° y X :y 7 o^yi- h^^^ o v^t" iJ'PSM ijf^ 
7 

y^^-'^r^/ hw^M (lo.oooA) ^=^y^i:ix^mmi-i:. 5mm%(DT^\^^-r^ 

10a»%<DH2O2;6573i A/^^^^^-T ^ ^ ,t LfCo pH^8. 7 tCpgi5L/c„ ^ 
^^-f4:(i3" r>aiyN{c:^L33 rpm^m psi (D}±t}--(:^° V ^ i^ 

^JS^J 8 

■^'y>^y hW^m (lO.OOOA) ^:^y^icX^m^J-i. loa*%(D t Kn driX 
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t Kp:^>-yUT5 XpH7. 5);6S380 A/ 6^^m^ir ^ Z. t ^ff^ \^t-o ±fz.. 

LfCo WS^#{*3" r>j:^N{c:MU33 rpmSt/2 psi (^i±;b-e*° ^ X 7 

Pi/7^i^P5M W^«ltc:J;5) "b<^TfcofCo U — ^K^'=Pt-'f^ 

9 

y^>''ir-/ hw^M (lO.OOOA) f^^^^tciSH^fi. 5M*%OT/^5:•:^^ 

75^ (pH8) . f^-ri)A^bM-m.%(DT/i^^-f-^v ^J—^^t^2%(DMQ)4tWi-^^ri 
/clOS*%<^iifiiit^'?'>'^— ^^^^637 A/^^l^*-r'5w<b^^b/Co pH^6. 

2fi*%(D3 '>*S$:pi7 y "^i^ (KIO3) ^iifiJit^T^'^— '>A^^^t^'f-t;t-CjM 
UfctJ-^. ^(D^?FlgM^^246 A/^^tcifSTbfc. M^j4^{43" '^:3^/^^^*t b3 
SrpmSm psi (D}±:hX-^ ]) ^^l- h^^m^'^^ ^ i^T ^ P5U WlS^l- 

-t-+90%O7K^7 y — ) , pH^Pfii5-rSfcfe<^0-3 ^PC^NH^OH. 50-100mL/':9'<?5 
nv?7^i:7P5M ^iS:^(33 rpra. 12" IC1000^^°:y H\ 2 psD^^^^LT. 
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i; Vi5''"^tb/cW (lO.oooA) X-^m^nfcS" '>^^^^c:o^^TAPS ^^^^'.eivK 

^(Dm3 r>^i^(HsI06)C0pH(>-On-<:— ^xf-i^iD-rSo 





i§3 "^l^^ 


pH 






(100^/C'9(D$B^) 






1. 0 


2. 0 


1. 4 


130 


1. 0 


2. 0 


1. 9 


274 


1.0 


2. 0 


2. 1 


326 


2. 5 


2. 0 


2. 5 


252 


2. 5 


2. 0 


6. 8 


426 



fc o T V ^pH-fit T'±i;!)Pi- 5 o 

An-rSo ni;^7"i^P5M WM(33 rpm. 12" IClOOO^N^y H\ 2 psi). 3" ( 

10, oooA(7);^^-?5/i5' y >^5^"$;^^fcw) ^ p\{^mW-f'^f^^(^Q-^U(om.m. i% 
{DT/^^-:^ (l0$|5coi0%(^T/^^-:>- + 90%(7)7K:^^ y — ) > :BLX^lQOmL/^(Dit 

m^y^vn —mm^^i^m ur. io$p(daps 1 1 ^mm 



APS 


'^^i^ 


pH 












0 


2. 0 


2. 4 


130 


10 


2. 0 


1. 1 


386 


10 


0. 5 


3. 5 


118 


10 


2. 0 


5. 2 


388 


10 


0 


6 


112 



• mm : APS su^'i^s ^mmt^-mz.w.m^fh^m^K. wi^*j£^?:itis-r 
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pH^pgn-t'-5fc*^(D0-3 §|5(7)NH„OH . 3" (10, OOOA(D:^y<^y i^ V 

Pv=Xi!^P5M ^^^(33 rpm. 12" IClOOO/N^y K\ 2 psi)^'ffifflbT. — ^cT!)!^ 

/Co 





ig3 -^^^ 










0 


2. 0 


252 


3 


2. 0 


255 



II»J13 

zRt^iis 'i7^M^{CP^-rSI^^3$S(7:)i:b^7)S3" (10, OOOAcD;^^^:y^?' 
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